Several new results on the evaluation of the spectral function A(k, E) and average density of states p(E) in a realistic model of a substitutional binary alloy are presented. This work is primarily concerned with the conditions under which a given approach can be relied upon to yield a non-negative spectrum. In the average t matrix and coherent-potential approximations, a link is established between the sign of A(k, E) and the Argand diagram for the energy-shell matrix elements r~of the eA'ective atomic scattering operators:
I. INTRODUCTION In a disordered alloy, the average density of electronic states p(E) is obtained by integrating the spectral function A (k, E) over all momenta k. ' 2 While both these quantities are, by definition, nonnegative, approximate calculations in strong scattering systems often lead to negative results. '-' Accordingly, recent authors have considered the problem of classifying the analytic properties of alternate approximation schemes. ' ~I n the present paper, we consider several issues, all related to this general problem.
It is by now well known that the average t matrix (ATA) and coherent-potential (CPA) Lloyd' s equations are well suited to numerical implementation, they lack the symmetry of the underlying multiplescattering theory, and thus do not provide a particularly convenient framework for discussing the formal properties of a given approximation scheme. We show in this section that, at least in the case of the CPA, the Lloyd representation can be proved to yield a non-negative spectrum. We 
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Now, let the integration in (3.7) be divided into (1) the region within the muffin-tin sphere and (2) the interstitial region between the sphere and the boundary of the Wigner-Seitz cell. Using the identity The sign of the terms in the large parentheses on the right side of (3.11) is not explicitly constrained. Nevertheless, when the Brillouin-zone sum is carried out, it can easily be seen that p, (E) vanishes. We emphasize, however, that this result depends on the fact that C in (3.11) is the CP effective cotangent. where (C) =xC"+yCs is a real number. Substituting from (3.12) and (3.13) into (3.11), the result p, (E) =0 is immediately established.
We consider next, contributions to (3.6) arising from the interstitial region of integration in (3.7):
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Using the inversion symmetry of the lattice and recalling the definitions (3. T"y(x)C"
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